Background Suicide among young people has emerged as a major public health issue in many low-and middle-income (LAMI) countries. Suicidal behaviour including ideation and attempt are the most important predictors of completed suicide and offer critical points for intervention. The aim of this study is to estimate the prevalence and risk factors for suicidal behaviour in young people in India.
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Method and findings
Cross-sectional study of 3662 youth (16-24 years) from rural and urban communities in Goa, India. Suicidal behaviour during the recent 3 months and associated factors were assessed using a structured interview. Overall 144; 3.9% [95% confidence interval (CI) 3.3-4.6] youth reported any suicidal behaviour in the previous 3 months. Suicidal behaviour was found to be associated with female gender Odds ratio (OR) 6.5 (95% CI 3.9-10.8), not attending school or college OR 1.6 (95% CI, 1.01-2.6), independent decision making OR 2.5 (95% CI 1.5-4.3), premarital sex OR 3.2 (95% CI 1.6-6.3), physical abuse at home OR 3.3 (95% CI 1.8-6.1), life time experience of sexual abuse OR 3.3 (95% CI 1.8-6.0) and probable common mental disorders (CMD) OR 9.5 (95% CI 6.3-14.5). Gender segregated analysis found independent decision making (P ¼ 0.68 for interaction), rural residence (P ¼ 0.01 for interaction) and premarital sex (P ¼ 0.41 for interaction) retained association with suicidal behaviour only among females (P < 0.05). The population attributable fraction estimates were largest for CMD (42.8% for females; 35.9% for males); physical abuse in one's home (12.5% for females; 12.4% for males); sexual abuse (12.1% in females; 22.3% in males); and making independent decisions (22.9% for females). Analyses of the risk factors for the relatively less common outcome of suicide attempts found a similar set of factors as for suicidal behaviour; in addition, alcohol use was also an independent risk factor.
Introduction
Global mortality data indicates suicide as the fourth leading cause of death among young males and the third for young females. 1 Reliable statistics on completed suicides are uncommon in many low-and middle-income (LAMI) countries including India. Official data from India demonstrates a 27.7% increase in recorded number of suicides between 1995 and 2005 with a current suicide rate of 10.5/1 000 000. 2 About 35% of suicides occur amongst youth (15-29 years) . 3 Two recent studies from south India 4,5 using a verbal autopsy method show that official rates are likely to be gross underestimates of the true rates. One study, for example, reported a rate of 152/100 000 for girls and 69/100 000 for boys aged 15-19 years between 1992 and 2001. 5 Compared with the rates from high-income countries, these rates are about 50-70 times higher for girls and about four times higher for boys. 6, 7 Thus, suicide among young people has emerged as a major public health issue in India.
Suicidal behaviours, including ideation and attempt are a harbinger of completed suicide. 8 Suicidal ideation refers to thoughts of harming or killing oneself and attempted suicide is a non-fatal, selfinflicted destructive act with explicit or inferred intent to die. 9 A cross-national study comparing suicidal behaviour among adults found life-time prevalence of suicidal ideation ranging from 2.1 to 18.5/100 while suicidal attempts ranged from 0.7 to 5.9/100 with lowest rates reported from Asian countries. 10 However, the completion rates of suicide attempts may be higher in India, and other Asian countries, due to the use of relatively lethal methods of selfharm, such as pesticides. 11 A recent study of completed suicide among youth in China that found 24% had attempted suicide previously. 12 Escalation of suicidal behaviour from ideation to first suicidal attempt occurs within 1 year of the onset of ideation in 60% of cases. 13 Thus, about one in every 50-200 suicide attempts among youth ultimately has a fatal outcome 14 and the most important correlate for youth suicide is prior suicidal behaviour. 15 Suicidal behaviour in adolescence is also a predictor of compromised functioning, indicating the need for early identification and intervention. [16] [17] [18] Suicidal behaviours are influenced by a number of factors; identifying these factors and understanding their roles are essential for preventing suicides. 19 Studies employing community samples, mostly from high-income countries, have found mental illness as a major factor associated with suicide, though anecdotal reports suggest that they may be a less common cause of suicide in developing countries. 20 Family conflicts, social maladjustments, breakdown of intimate relationships and exam failure are some of the social factors associated with suicide in developing countries. 21 Indeed, the National Crime Record Bureau reports suggest that family problems is the major reason (22.6%) for suicide among 15-29 age groups in India, while mental illness is attributed to 5% of cases; reasons are recorded as unknown in 16% of completed suicides. 2 Adversities including physical violence, emotional and sexual abuse can lead to substantially higher risk for suicide. 21 Nevertheless, our knowledge of critical risk and protective factors associated with suicidal behaviour among young people in developing countries remain limited and this lack of information has hindered the development of evidence-based prevention programs. In this article, we report the findings on suicidal behaviour and associated factors from the largest communitybased survey of young people from India.
Methods

Study design
This study was a cross-sectional survey of youth aged 16-24 years in rural and urban Goa, India.
Setting
The setting included two rural and urban communities in the southern district of the state of Goa, India. Goa is one of the smaller states in India with a population of about 1.4 million. 22 The two rural study communities lie in the catchment area of a primary health centre (PHC) and these communities consist mostly of population from the lower socioeconomic background engaged in farming. The two urban communities were located in the main commercial city and comprise a cluster of wards. We selected four villages (total population 14 794) and 10 urban wards (total population 34 565) for the study. These four communities were chosen as the setting of an exploratory randomized controlled trial of community interventions to promote the health of young people; the trial began after the survey reported in this article, in which one of each pair of communities was randomly assigned to the intervention arm.
Participants
Our sample comprised all young persons aged 16-24 years residing in the selected clusters enumerated through a door-to-door survey. Recruitment took place between March and July 2006 by trained researchers through face-to-face structured interviews. Youth who had significant visual impairment, hearing disability, intellectual disability, those who did not consent, or who could not communicate in one of the three study languages (English, Konkani or Hindi) were excluded from the study. Five participants were excluded as they could not communicate in any of the three study languages. Awareness programs on the study were conducted in both rural and urban areas before recruitment.
Measurements
A structured interview schedule was developed based on previous research studies, notably a study on health needs of adolescents in schools; 23 a population-based study of mental health in young adolescents; 24 and a population-based cohort study of women's reproductive and mental health. 25, 26 The interview schedule was piloted among 87 young persons from a comparable but different community to assess acceptability and clarity. The final interview was translated to Konkani and Hindi via a standard translation and back translation protocol and piloted. The interview schedule was structured in the following domains.
Socio-demographic and educational factors (Table 1 ) Information on gender, age, area of residence (urban/ rural), marital status, age at marriage and housing arrangements. We also included questions on factors associated with schooling, namely whether currently in school; performance in last major exam, number of days absent from school in the past 3 months.
Interpersonal relationships (Table 2 ) Information on living arrangement (past 3 months); present relationship with parents including ease of communicating personal problems; problems related to studies, sexual issues; and independent decision making on important issues. We also asked questions on sexual relations before marriage, physical abuse by parents and physical abuse from teachers or peers in school during the past 3 months.
Sexual violence (Table 2)
Life-time experience of any form of sexual violence which includes the experience of another person talking inappropriately about sex, inappropriate touching or fondling one's sex organs, showing their sex organ and forcing sexual intercourse.
Substance abuse and psychological distress
Life-time and past 3 months' use of alcohol, tobacco and other illegal drugs was elicited. We screened for psychological distress using the GHQ12. 27 The GHQ is a well-established screening questionnaire for nonpsychotic psychological distress 28 -and can be used to elicit a probable diagnosis of common mental disorder (CMD). The validity of the Konkani version of the GHQ has been demonstrated in earlier studies conducted in Goa. 29 A cut-off score of 5/6 on the GHQ has been shown to be having optimal sensitivity and specificity for detecting CMD in the primary care population in Goa. 30 
Suicidal behaviour
We asked three questions to elicit suicidal behaviour-whether seriously considered ending one's life; made a plan about ending one's life; or attempting suicide. The reference period for all three questions was the 3 months before the interview, and a positive response to at least one of the questions was considered as suicidal behaviour. We have used the term suicidal behaviour to include suicidal thoughts, plans and attempts.
Analysis
The primary outcome was a report of suicidal behaviours (suicidal ideation, plan or attempt) during the previous 3 months. The outcome was coded as a binary variable. Two composite variables were computed from independent variables included in the survey: sexual abuse was a variable derived for exposure to one or more life-time experience of sexual abuse, by combining these variables: the experience of another person talking inappropriately about sex, inappropriate touching or fondling one's sex organ, showing their sex organ, or forcing sexual intercourse. Physical abuse in school was computed by combining physical abuse in peers and teachers in school. The resultant variable was categorized into a binary variable-any experience of physical abuse in school in previous 3 months. Missing values were present for variables which were not applicable for some participants (for example, physical abuse in school for participants not in school)-these were treated as missing in analyses and the valid number of observations available for the analyses for each variable is presented in the tables. We also removed variables with less than 1% responses from the final analysis (e.g. any drug abuse in recent 3 months); all analysis were a priori adjusted for age, gender and area of residence. Multiple logistic regression was used to estimate odds ratio (OR) and 95% confidence intervals (CI). All models were adjusted for clustering of participants within households using generalized estimating equations (GEE). Analyses were performed with Stata version 9.0 for windows. We repeated the risk factor analyses as described above for the narrower outcome of suicidal attempts. A priori gender segregated analyses were carried out to explore whether different risk factors would be associated with suicidal behaviour among males and females. We carried out tests for interaction with factors which demonstrated gender-specific variation in our final multivariable model. Our analyses were guided by a conceptual framework ( Figure 1 ) postulating a hierarchical relationship between factors associated with suicidal behaviours in young persons. The conceptual model formed the basis for assessing the effect of various factors as direct or mediated or confounded by other factors. The model was developed on the basis of available literature from developing countries on the aetiology of suicidal behaviours and our clinical experience with youth in Goa. All factors associated with outcome at P < 0.05 or OR42 or <0.5 from the socio-demographic and relationship domains were retained for further multivariable analyses. The factors were introduced one by one depending on the hierarchical relationship between risk factors postulated in our conceptual model (Figure 1 ). Thus we introduced variables from the socio-demographic domain which retained an association with the outcome, followed by interpersonal relationship in the previous 3 months and life-time experience of sexual violence. In the final step we added psychological distress and substance abuse. All variables which retained an association with suicidal behaviour after adjustment for each other comprised the final multivariable model. We estimated the population attributable fraction (PAF) from the final multivariable model; we used the excess fraction model formula for estimating PAF. 31, 32 Since we calculated PAF separately for different risk factors their sum is not constrained to 1 (100%). 33 
Ethical considerations
The project was approved by the Institutional Review Board of Sangath in Goa. All the participants received an introduction to the study, were given an information sheet with details and were then requested to join the study voluntarily. Consent declared voluntary participation and informed that the participants were free to withdraw from the interview at any point or not to answer questions that they do not feel comfortable with. Young people with suicidal behaviour were offered free consultations at Sangath's mental health clinic. 
Association with socio-demographic factors
Univariate analysis of socio-demographic and educational factors (Table 1) found suicidal behaviours were associated with female gender, older age group, those who are not attending regular school or college and those who were absent from school for more than 4 days in the past 3 months. Gender-segregated analysis of these factors found older age group and absence from school were associated with suicidal behaviour only for females while males from rural area were less likely to report suicidal behaviours. Multivariable analysis of socio-demographic variables found female gender (OR 4.1, P < 0.001) and not attending school (OR 1.6, P ¼ 0.02) were independently associated with suicidal behaviours.
Association with relationship factors
The following factors were associated with suicidal behaviours (Table 2) : not living with parents, difficulty in talking to parents about personal problems and sexual issues, independent decision making, physical abuse at home and premarital sex. These factors were also found to have an association for females in gender segregated analysis; for males, only those who reported premarital sex were at increased risk. Multivariable analysis of relationship factors found difficulty in talking to parents about personal problems (OR 2.0, P ¼ 0.003), independent decision making (OR 2.2, P ¼ 0.002), physical abuse from parents (OR 5.3, P < 0.001) and premarital sex (OR 6.3, P < 0.001) were independent risk factors for suicidal behaviours.
Association with violence, substance abuse and mental illness About 4.2% of the young persons and 5.2% of school/ college goers faced physical abuse at home and school/college respectively during the past 3 months (Table 3) . At least one life-time experience of sexual abuse was reported by 13% (n ¼ 481) of young persons, while about 5% (n ¼ 180) reported more than one episode. About of 7.8% young persons used tobacco at least once a week and 5.4% had used alcohol during the past 3 months. The GHQ cutoff criteria for probable diagnosis of a CMD was met by 7.9% (n ¼ 287) of young persons. These factors were also found to have association with both males and females in gender segregated analsyis. Physical abuse at home (OR 5.3, P < 0.001), sexual abuse (OR 8.3, P < 0.001), use of alcohol (OR 2.6, P < 0.001) and a probable diagnosis of CMD (OR 13.8, P < 0.001) were independently associated with suicidal behaviour.
Final multivariable model
The final multivariable model (Table 4 ) identified a subset of factors which remained associated with suicidal behaviour after adjustment for all other factors. Female gender, independent decision making, not attending regular school or college, experience of premarital sex, life-time experience of sexual abuse, physical abuse from parents in the past 3 months, and probable CMD were found to be independent factors associated with suicidal behaviour in the recent 3 months. A gender-segregated multivariable model demonstrated higher risk for suicidal behaviour among both males and females who experienced sexual abuse, physical abuse in their homes or suffering from a probable CMD. In addition, the following factors showed an independent association only in females: living in rural areas (P-value for interaction 0.01);
exposed to premarital sex (P-value for interaction 0.41); and taking independent decisions (P-value for interaction 0.68). The PAF estimates were computed on the basis of the final models. Analysis of factors associated with the specific outcome of attempted suicide during the past 3 months found the following variables as independent risk factors in the final multivariable model: female gender (OR 4.3; 95% CI 1.5-12.5); not staying in a house owned by the family (OR 4.8; 95% CI 1.7-14.1); physical abuse 
Discussion
This is the largest population-based study of suicidal behaviour in young people in India. The even distribution of rural and urban participants reflects the population distribution of the Indian state in which this study was carried out. 34 We found that 3.9% of young persons reported suicidal behaviour in the past 3 months; about one in 100 young women attempted suicide in the previous 3 months. Apart from the higher risk for young women, violence-both physical and sexual, and psychological distress which suggests a probable diagnosis of CMD were independently associated with suicidal behaviour.
While there is paucity of comparable communitybased studies on suicidal ideation and attempt from India, a study from Delhi has reported an annual prevalence of 11.9% suicidal ideation and 3.5% suicidal attempt among 12-to19-year-old school going adolescents. 35 Studies from other developing countries shows varying prevalence of suicidal ideation (18.4% Guyana; 36 17% Brazil; 37 19.3% 6 months China 38 ) among adolescents and rates of annual suicidal attempt ranging from 1% to 9% are reported from varying settings. 35, [39] [40] [41] Although our findings from Goa are based on a shorter observation period, they are broadly comparable to these findings, and also similar to annual prevalence of suicidal ideation (16.9%) reported from the latest US Youth Risk Behavior surveillance 40 which surveys a slightly younger age group (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) . A recent cross national survey comparing prevalence rates for suicidal ideation, plans and attempts among adults has reported that estimates in low-and middleincome countries are similar to those in high-income countries. 13 Research on factors associated with suicidal behaviour provides the basis for developing preventive strategies. Trends for increased suicidal ideation and suicide attempts by females described in other studies 7, 42 was replicated in our population; we found females six times more likely to have suicidal ideation or attempt compared with males. The higher rates of suicidal behaviour reported in our study from rural areas is consistent with previous findings from southeast Asian countries. 20 However, we found an interaction between gender and rural residence indicating that the higher risk was restricted to rural women. We also found suicidal behaviour in females was associated with independent decision making and premarital sex, but not for males. The vulnerability of young women may be heightened in rural communities and amongst those who pursue independent decisions and engage in premarital sex, as a consequence of the heightened risk of conflict within a traditionally patriarchal society. Thus, gender disadvantage experienced by women, and illustrated through these multiple indicators, is possibly a major social determinant of suicidal behaviour in young women. Social change has been shown to be a critical factor in explaining suicidal behaviours, for example in rural China. 20 It is plausible that, as Indian society witnesses rapid social and economic change, The association between physical violence, sexual abuse and suicidal behaviour in adolescents has been well established by a large body of research particularly in western studies. 8, 43, 44 We also found these associations to be strong for both males and females; the association with life-time experience of sexual abuse followed a dose-response pattern for episodes of sexual abuse as well as the severity (showing sex organs OR 3.3 95% CI 1.9-5.7; talking inappropriately about sex OR 3.8 95% CI 2.5-5.8; inappropriately touching/fondling private parts OR 5.2 95% CI 3.3-8.0; forceful sexual intercourse OR 13.1 95% CI 7.3-23.5). It is possible that the association between physical violence, sexual abuse and suicide behaviour is confounded or mediated by CMD. Moreover, findings from prior research [44] [45] [46] on whether sexual violence is an independent risk for suicidal behaviour have been mixed. In our stepwise logistic regression, the addition of CMD led to a decline in the strength of the association between physical and sexual violence with suicidal behaviours, but these factors retained an association with the outcome in the final model. This demonstrates a pathway mediated both through symptoms of CMD in addition to an independent pathway between violence and sexual abuse leading to suicidal behaviour.
Studies have suggested mental disorders as less important in suicidal behaviours in low-and middleincome countries compared with high-income countries. 20 , 47 However, we found psychological distress indicative of a probable CMD had the largest independent contribution to the risk of suicidal behaviour in young adults. A recent international study, employing similar assessment methods cross-nationally, has also found mental disorders are as important and predictive of suicidal behaviours in low-and middle-income countries as they are in high-income countries. 13 That study also reported that impulse-control disorders were stronger predictors than mood disorders in most lowand middle-income countries, in contrast to highincome countries. Secondary analyses of factors associated with the relatively less common outcome of attempted suicide showed that, in addition to the risk factors identified for suicidal behaviours, alcohol use was also an independent risk factor. Alcohol use, which has been found associated with suicidal behaviour in several studies from other countries, 48, 49 dropped out as a risk factor from our final multivariable model for suicidal behaviours, but retained an independent association with suicide attempts. We found a low prevalence of alcohol use in our sample; this is similar to the findings of the only other recent survey from India, 50 which reported low prevalence of alcohol use among young people. Thus, the association of alcohol use with suicidal behaviour in our sample is largely attributable to its specific association with suicide attempts. We acknowledge limitations of our study. Being a cross-sectional survey we are unable to assess the temporal nature of the factors leading to suicidal behaviour; however, our outcome was suicidal behaviour over the previous 3 months and we do not think reverse causality may be a significant source of explanation for most of the associations we report. On the other hand, our finding of a strong association of current psychological distress with suicidal behaviour; which suggests that they are at least co-morbid, does not necessarily imply that the former is a risk factor for suicidal behaviour. Suicidal behaviour is a sensitive issue prone to under-reporting; though we are unable to quantify the degree of under-reporting, our study design had anticipated this bias and taken several steps to minimize it. We followed a community-based participatory approach and the participants were well aware of the steps taken to ensure confidentiality and the options to skip questions or sections which they were not comfortable with and to discontinue from the interview at any point during the interview. The study provided information about a youth counselling centre, and encouraged help seeking for emotional problems at no cost to the participant. The organization which conducted the study, Sangath (www.sangath.com) is a community-based NGO with a long history of community engagement in mental health and is widely recognized in the study communities. The characteristics of the state of Goa (e.g. levels of literacy and urbanization) are reflective of the more developed states of India and our findings may not be representative of less developed states.
In conclusion, we report moderately high prevalence of suicidal behaviour in young people in our population in Goa, India. Our findings demonstrate the need for public health interventions for the prevention of suicidal behaviour in young people to address the structural determinants of gender disadvantage for women, violence and sexual abuse for both sexes, and the early recognition and treatment of CMDs and alcohol use in young people.
